Membrane adenosine triphosphatase activities in rat pancreas.
The membrane ATPase activities present in rat pancreas were studied to investigate the possible role of ATPase enzymes in HCO3(-) secretion in the pancreas. It was found that all the HCO3(-)-sensitive (anion-sensitive) ATPase activity was accountable as pancreatic mitochondrial ATPase, thus supporting the view that a distinct plasma membrane 'bicarbonate-ATPase' is not involved in HCO3(-) secretion in pancreas. A remarkably high Mg+- and CA2+-requiring ATPase activity (30 mumol ATP hydrolysed/min per mg) was found in the plasma membrane fraction (rho = 1.10-1.13). This activity has been characterized in some detail. It is inhibited by p-fluorosulfonylbenzoyladenosine, an affinity label analogue of ATP and the analogue appears to label covalently a protein of Mr approximately 35 000. The (Ca2+ + Mg2+)-ATPase activity did not form a 'phosphorylated-intermediate' and was vanadate-insensitive. These and other tests have served to demonstrate that the (Ca2+ + Mg2+)-ATPase activity is different in properties from (Na+ + K+)-ATPase, Ca2+-ATPase, (H+ + K+)-ATPase or mitochondrial H+-ATPase. Apart from the (Ca2+ + Mg2+)-ATPase of plasma membrane and mitochondrial ATPase, the only other membrane ATPase activities noted were (Na+ + K+)-ATPase, which occurred in the same fractions as the (Ca2+ + Mg2+)-AtPase at rho = 1.10-1.13 and was of surprisingly low activity, and an ATPase activity in light membrane fractions (rho - 1.08-1.09) derived from zymogen granule membranes. At this time, therefore, there is no obvious candidate for an ATPase activity at the luminal surface of pancreatic cells which is directly involved in ion transport, but the results presented here direct attention to the high activity (Ca2+ + Mg2+)-ATPase in the plasma membrane fraction.